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(57) ABSTRACT

The disclosure discloses a speech recognition method and a

device, aiming at recognizing words 1n a sentence text after
determining the sentence text corresponding to an input
speech, and substituting after determining the wrong words
which do not conform to an application scenario in the
sentence text, so as to improve the accuracy of speech
recognition. The speech recognition method according to
embodiments of the present disclosure includes: recognizing
a sentence text corresponding to an mput speech according
to the speech; recognizing wrong words in the sentence text;
determining substitute words corresponding to the wrong
words; and substituting the wrong words with the substitute
words. The determination of the wrong words 1s based on
comparing an average similarity of the word with N other
similar words against a {first threshold and comparing a
maximum similarity between the said word and other words
in the sentence against a second threshold.
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SPEECH RECOGNITION METHOD AND
DEVICE BASED ON A SIMILARITY OF A
WORD AND N OTHER SIMILAR WORDS
AND SIMILARITY OF THE WORD AND
OTHER WORDS IN ITS SENTENCE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the priority to Chinese Patent
Application No. 201710655476.2, filed on Aug. 3, 2017/, the
content of which 1s hereby icorporated by reference 1n 1ts
entirety.

FIELD

The present disclosure relates to the technical field of
speech recognition, and 1n particular to a speech recognition
method and device.

BACKGROUND

Along with the rapid increase of network intelligent
devices 1n quantities, the forms of devices also become
diversified, and the interactive modes also differ from one
another. Particularly, along with the sharp rise of enterprises
engaged 1n speech recognition technology, the speech rec-
ognition technology has become more and more mature, and
the application range has become wider and wider. For some
enterprises which develop products with a function of
speech recognition, 1n most cases, they integrate a software
development kit (SDK) of speech recognition companies to
realize the function of speech recognition, and they use a
general SDK rather than recognizing according to specific
application scenarios, then the following condition easily
occurs: the recognized results are consistent with the input
pronunciation, meanwhile, the recognized results are rea-
sonable semantically, but do not conform to the actual
application scenario.

For example, under an application scenario of arts, the
results obtained through speech recognition 1s “what are you
talking about”, while the meaning to be actually expressed
1s “what picture 1s this”. Therefore, although the recognized
result 1s consistent with the input pronunciation, the recog-
nized result does not conform to the actual application
scenario.

Theretore, the speech recognmition results are deviated, and
in view of this, 1t 1s quite necessary to correct wrong words
for the results of speech recognition.

SUMMARY

The embodiment of the present disclosure provides a
speech recognition method, the method 1including: recogniz-
ing a sentence text corresponding to an input speech accord-
ing to the speech; recognizing wrong words 1n the sentence
text; determining substitute words corresponding to the
wrong words; and substituting the wrong words with the
substitute words.

Correspondingly, the embodiment of the present disclo-
sure Turther provides a speech recognition device, the device
including: a processor; and a memory storing at least one
instruction, wherein the processor 1s configured to execute
the at least one instruction to: recognize a sentence text
corresponding to an input speech according to the speech;
recognize the wrong words in the sentence text; determine
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2

substitute words corresponding to the wrong words; and
substitute the wrong words with the substitute words.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a flow diagram of a speech recognition method
according to an embodiment of the present disclosure;

FIG. 2 1s a flow diagram of a second speech recognition
method according to an embodiment of the present disclo-
SUre;

FIG. 3 1s a flow diagram of a third speech recognition
method according to an embodiment of the present disclo-
SUre;

FIG. 4 15 a flow diagram of a fourth speech recognition
method according to an embodiment of the present disclo-
SUre;

FIG. 5 1s a schematic structural diagram of a speech
recognition device according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

(Ll

It should be noted that, specific details are described 1n the
tollowing description for fully understanding of the present
disclosure. However, the present disclosure can be imple-
mented 1n many other ways different from those described
herein, and those skilled 1n the art can make similar gener-
alizations under the premise of not departing from the
connotations of the present disclosure. Therefore, the pres-
ent disclosure 1s not limited by the specific embodiments
disclosed below, for example, some words are used in the
specification and the claims to refer to certain components.
Those skilled in the art should understand that, hardware
manufacturers may use different nouns to call the same
component. In the present specification and claims, the
difference between names 1s not used as a way to difleren-
tiate components, while the diflerence of components in
functions 1s used as a standard for differentiation, for
example, the word “comprising” mentioned 1n the whole
specification and the claims 1s an open word, so 1t should be
explained as “including but not limited to”. The follow-up
description 1n the specification 1s preferable implementa-
tions for implementing the present application; however, the
description 1s for the purpose of describing general prin-
ciples of the present application, rather than limiting the
scope of the present application. The protection scope of the
present application should be subjected to the scope defined
in the appended claims.

The embodiments of the present disclosure provide a
speech recognition method and device, aiming at recogniz-
ing words 1n a sentence text after determining the sentence
text corresponding to an input speech, and substituting after
determining the wrong words which do not conform to the
application scenario 1n the sentence text, so as to improve
the accuracy of speech recognition.

It should be noted that, the speech recognition method
according to an embodiment of the present disclosure
mainly aims at the recognition of speech under specific
language environment. The preset training corpus in the
embodiment of the present disclosure contains a plurality of
words tramned under specific language environment, where
one word can be composed of one Chinese character or a
plurality of Chinese characters. Therefore, there may be a
plurality of preset training corpus in the embodiment of the
present disclosure, and different language application sce-
narios correspond to different preset training corpora. In the
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embodiment of the present disclosure, the preset pinyin-to-
word mapping tables are in one-to-one correspondence with
the preset training corpora.

Please refer to FIG. 1, a speech recognition method
according to an embodiment of the present disclosure
includes the following steps.

S101: recognizing a sentence text corresponding to an
input speech according to the speech.

Generally, the sentence text corresponding to the input
speech can be recognized according to a cloud server or
local recognition function provided by a third-party speech
recognition company. Specifically, a speech can be recog-
nized according to general software to obtain a sentence text,
and this 1s not specifically limited herein.

S102: recognizing wrong words 1n the sentence text.

Where each word 1n the sentence text 1s recognized to
determine wrong words which do not conform to the lan-
guage environment. The wrong words or substitute words 1n
the embodiment of the present disclosure can be a Chinese
character or a word composed of a plurality of Chinese
characters.

S103: determiming substitute words corresponding to the
wrong words.

S104: substituting the wrong words with the substitute
words.

It should be noted that, the sentence text corresponding to
a speech may include one word or a plurality of words.
When the sentence text includes a plurality of words, when
recognizing the wrong words 1n the sentence text, each word
in the sentence text 1s recognized 1n sequence; a substitute
word corresponding to each wrong word 1s determined, and
cach wrong word 1n the sentence text 1s substituted. Where
when the sentence text includes a plurality of words, the next
word 1n the sentence text can be recognized after the first
wrong word 1s recognized and substituted, until each word
in the sentence text 1s recognized.

In the speech recognition method according to embodi-
ments ol the present disclosure, firstly a sentence text
corresponding to an mput speech 1s recognized according to
the speech; then the wrong words 1n the sentence text are
recognized; the substitute words corresponding to the wrong,
words are determined; and the wrong words are substituted
with the substitute words. Therefore, 1n the speech recog-
nition method according to an embodiment of the present
disclosure, after the sentence text corresponding to an 1mput
speech 1s determined, the words in the sentence text are
recognized to determine the wrong word not conforming to
the application scenario 1n the sentence text, then the sub-
stitute word corresponding to the wrong word 1s determined
and the wrong word 1s substituted, therefore, the accuracy of
speech recognition 1s improved.

In order to further recognize each word and substitute
cach wrong word 1n the sentence text according to the
language environment of speech, firstly, an introduction will
be given on the preset training corpus and the preset pinyin-
to-word mapping table 1n the embodiment of the present
disclosure.

In the embodiment of the present disclosure, the preset
training corpus 1s set for different language environments.
For example, for the artistic environment, a plurality of
words related to the artistic environment are set, and the
language library composed of such a plurality of words 1s
called a traiming corpus. Therefore, for different speech
application scenarios, the corresponding preset training cor-
pora are different. In the embodiment of the present disclo-
sure, the preset training corpus includes a plurality of words
in the same speech application scenario, and each word
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corresponds to one word vector model. Where each word 1n
the preset training corpus 1s subjected to distributed repre-
sentation to obtain the word vector model of each word,
where the training can be realized by using tools such as
Word2vec, and the tools are not specifically limited herein.

In the embodiment of the present disclosure, the recog-
nition of wrong words 1n a sentence text includes: according
to a preset tramning corpus, e€.g., according to the preset
training corpus having the same application scenario as the
speech, determining similarities between the words 1n the
sentence text and the words in the preset training corpus, and
determining whether the words in the sentence text are
wrong words according to the similarities. Therefore, in the
embodiment of the present disclosure, when recognizing the
wrong words 1n the sentence text, the recognition 1s per-
formed according to the preset training corpus having the
same application scenario as the speech, thereby avoiding
the existence of the words which do not conform to the
speech application scenario in the sentence text correspond-
ing to the speech, and increasing the accuracy of speech
recognition.

In the above speech recognmition method according to an
embodiment of the present disclosure, each word 1n the
preset training corpus corresponds to one word vector
model, and the similarity between two words 1s determined
according to the word vector model corresponding to each
word. A brief description will be given below on how to
determine the similarity between two words according to a
word vector model.

In the embodiment of the present disclosure, the preset
pinyin-to-word mapping table 1s a mapping relationship
table of pinyin and words, which 1s established by convert-
ing each word mnto pinyin according to the words in the
preset training corpus and 1n which the words with the same
pinyin are divided into a group. For example, the pinyin of
such words including “experiment’, “test” and “Shiyan™ 1s
identical, then the words with the same pinyin are stored 1n
one group. Specifically, each word 1n the preset training
corpus 1s labeled with a corresponding pinyin representation
mode, the pinyin corresponding to all the words are arranged
in sequence to obtain the pinyin representation mode of a
word, and the words with the same pinyin are arranged in
sequence 1 a group to obtain a mapping relationship in
which one pinyin corresponds to a plurality of words. When
a word 1s looked up 1n a preset pinyin-to-word mapping
table, the corresponding word can be mndexed according to
the pinyin corresponding to the word.

It should be noted that, the preset pinyin-to-word mapping,
table and the preset traiming corpus are in one-to-one cor-
respondence, if the application scenarios of speech are
different, the preset pinyin-to-word mapping tables are also
different.

Optionally, according to the zone bit code representation
mode of Chinese characters, the preset pinyin-to-word map-
ping table in the embodiment of the present disclosure can
be stored 1n advance according to the mode of locating a
zone bit code, thereby facilitating the rapid look up of pinyin
and the words corresponding to pinyin from the preset
pinyin-to-word mapping table.

In the embodiment of the present disclosure, the deter-
mining the corresponding substitute word of the wrong word
includes: according to the preset training corpus having the
same application scenario as the speech, and according to a
preset pinyin-to-word mapping table corresponding to the
preset traiming corpus, determining the word which con-
forms to the current speech application scenario and which
has the greatest similarity with the correct word 1n the preset
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training corpus and in the sentence text, and taking the word
with the greatest similarity as a substitute word. Therefore,

in the embodiment of the present disclosure, through a preset
training corpus having the same application scenario as the
speech, and in the preset pinyin-to-word mapping table 5
corresponding to the preset training corpus, the word which
conforms to the current speech application scenario and
which has the greatest similarity with the correct word in the
preset training corpus and 1n the sentence text 1s looked up

to serve as a substitute word, so as to improve the accuracy 10
of speech recognition.

In specific embodiments, 1n the above speech recognition
method according to an embodiment of the present disclo-
sure, as shown 1n FIG. 2, the recognizing the wrong words
in a sentence text in step S102 includes the following steps. 15

S1021: performing word segmentation treatment on the
sentence text to obtain at least one word.

Where word segmentation of a sentence text can be
realized by using current ordinary word segmentation algo-
rithms or tools, such as IKAnalyzer, Jieba word segmenta- 20
tion, ICTCLAS, etc., and such algorithms or tools can
perform word segmentation accurately.

51022: determining the first N similar words having the
greatest similarity with the selected word in the sentence
text, according to the preset training corpus having the same 25
application scenario as the speech, where N 1s a positive
integer.

S51023: determining the first average similarity between
the first N similar words and the selected word.

S51024: calculating 1n sequence the similarities between 30
the selected word and the other words 1n the sentence text,
and determining the first greatest similarity between the
selected word and the other words.

S51025: determining that the selected word 1s a wrong
word, when the first average similarity 1s smaller than a first 35
threshold and the first greatest similarity 1s smaller than a
second threshold.

Specifically, the sentence text 1s subjected to word seg-
mentation to obtain one word or a plurality of words, and
when recognizing the words in the sentence text to deter- 40
mine whether the words are wrong words, a plurality of
words are recognized in sequence. Where for each word, 1t
1s determined whether the selected word 1s a wrong word
according to a preset training corpus. Firstly, the first N
words having the greatest similarity with the currently 45
selected word are found out from the preset training corpus,
then the similarities between the first N words and the
currently selected word are calculated to obtain the values of
N similarities, and the average value of the values of N
similarities 1s determined and is recorded as Da. Secondly, 50
the similarities between the currently selected word and the
other words 1n the sentence text are calculated, i1f the
sentence text includes three words in total, then the simi-
larities between the currently selected word and the other
two words are calculated, then the value having the greatest 55
similarity with the currently selected word and the word
corresponding to the value are determined, and the value
having the greatest similarity with the current word 1s taken
as the first greatest similarity and 1s recorded as Db. Finally,
when determining that Da 1s smaller than the first threshold 6o
and Db 1s smaller than the second threshold, then the
currently selected word 1s determined to be a wrong word.
Each word 1n a sentence text 1s recognized 1n sequence 1n
this way, until all the words are recognized. Where the
values of the first threshold and the second threshold can be 65
set according to the actual application scenario and the
requirements of users, and the values are not specifically

6

limited herein. Where the first N words having the greatest
similarity refer to the words that, when arranged from big to
small 1n terms of similarities, have their similarities arranged
in the first N positions, and the value of N can also be set
according to the actual application scenarios and require-
ments of users.

It should be noted that, when determining the first average
similarity of the first N similar words and the selected word,
firstly, the values of the similarities between the first N
similar words and the currently selected word are respec-
tively calculated. Where the similarities with the selected
word can be calculated 1n a plurality of ways, for example,
the calculation can be performed according to a cosine
distance, a Fuclidean distance and a mahalanobis distance.

For example, when the similarity 1s determined according,
to a cosine distance, the similarity between two words 1s
determined according to formula (1):

(1)

Zn: (A; X B;)
=1

Jimfoimf

cost =

Where n represents that each word 1s an n-dimensional
word vector model, A 1s the 1-dimensional data in the word
vector model of a first word, and B, 1s the 1-dimensional data
in the word vector model of a second word.

The similarities between the first N similar words and the
selected word can be calculated according to formula (1),
where A can be any word 1n the first N words, and B 1s the
selected word; or, A 1s the selected word while B 1s any word
in the first N words. The dimensionality of the word vector
model corresponding to each word 1s not specifically limited
herein. Where after the similarity between two words 1s
obtained according to the above formula (1), if the obtained
value of the similarity 1s smaller than 0, then the value of the
similarity 1s recorded as O.

Therefore, 1n the embodiment of the present disclosure,
when recognizing the wrong words 1n a sentence text, the
words 1n a training corpus under specific language environ-
ment are recognized, and the similarities between the
selected word and the words in the traiming corpus are
determined, to recognize the wrong words which do not
conform to the language environment, the algorithm 1is
simple, the wrong words are easy to recognize, and the
recognition 1s easy to realize.

In specific embodiments, after determining that the
selected word 1s a wrong word according to the method as
shown 1 FIG. 2, a substitute word corresponding to the
wrong word 1s determined according to the preset pinyin-
to-word mapping table. In the above speech recognition
method according to an embodiment of the present disclo-
sure, please refer to FIG. 3, the determining substitute words
corresponding to the wrong words 1n step S103 includes the
following steps.

S1031: converting the wrong word to pinyin, and deter-
mining M words corresponding to the pinyin according to a
preset pinyin-to-word mapping table having the same appli-
cation scenario as the speech, where M 1s a positive integer.

Where the preset pinyin-to-word mapping table includes
a one-to-many mapping relationship between pinyin and
words, the wrong word 1s converted 1nto pinyin, the pinyin
corresponding to the wrong word 1s looked up 1n the preset
pinyin-to-word mapping table, and a plurality of words
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corresponding to the pinyin are determined in the preset
pinyin-to-word mapping table. Therefore, the substitute
words corresponding to one wrong word includes M words,
how to determine the substitute word corresponding to the
wrong word in the M words can be determined through the
following steps.

It should be noted that, 11 no corresponding pinyin exists
in the preset pinyin-to-word mapping table, then the map-
ping relationship of the pinyin 1s stored in the pinyin-to-
word mapping table; 11 corresponding pinyin exists in the
preset pinyin-to-word mapping table, but the words corre-
sponding to the pinyin do not include the wrong word, then
the wrong word 1s added to the group of words correspond-
ing to the pinyin.

S1032: determining respectively the first P similar words
with the greatest similarity corresponding to each word in
the M words corresponding to the pinyin according to the
preset training corpus having the same application scenario
as the speech, where P 1s a positive integer.

Where 1n the preset training corpus, the first P similar
words having the greatest similarity with a first word 1n the
M words are looked up, and P 1s equal to or not equal to N;
the first P similar words having the greatest similarity with
a second word in the M words are looked up, until the first
P similar words having the greatest similarity with the Mth
word 1n the M words are determined.

S51033: determining in sequence the second average simi-
larity between each word in the M words and the first P
similar words with the greatest similarity corresponding to
the word.

Where the similarities between the first word in the M
words and the first P similar words having the greatest
similarity with the first word are calculated 1n sequence
according to a cosine distance, a Euclidean distance and a
mahalanobis distance, where the similarities of the P similar
words can be calculated according to formula (1), then the
second average similarity of the P similarities 1s calculated
and recorded as Dc. The second average similarity corre-
sponding to the second word 1n the M words 1s calculated 1n
sequence according to the above method. Where when the
similarity 1s determined according to formula (1), if the
value of similarity 1s smaller than O, then the similarity 1s
recorded as 0.

S51034: calculating in sequence the similarities between
cach word in the M words and the other words in the
sentence text, and determining the second greatest similarity
between each word 1n the M words and the other words.

Where the similarities between each word 1n the M words
and the other words in the sentence text are calculated
according to a cosine distance, a Euclidean distance and a
mahalanobis distance. For example, the similarities between
cach word 1mn the M words and the other words in the
sentence text can be calculated using the above formula (1).
Specifically, 1f the sentence text includes 3 words, then the
other words include 2 words; the similarities between the
first word 1n the M words and the other two words are
calculated, and the second greatest similarity Dd corre-
sponding to the first word 1s determined; the similarities
between the second word mn the M words and the other
words are calculated, and the second greatest similarity Dd
corresponding to the second word 1s determined; and the
similarities between each word 1n the M words and the other
words are calculated in sequence, and the second greatest
similarity Dd corresponding to each word 1s calculated.

S1035: determining 1n sequence the average value of the
second average similarity and the second greatest similarity
corresponding to each word in the M words, and taking the
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word corresponding to the maximum value i the M average
values as a substitute word of the wrong word.

Wherein in the M words corresponding to pinyin, the M
average values are calculated according to step S1035, the
greatest value in the M average values 1s determined, and the
word corresponding to the greatest value 1s taken as a
substitute word of the selected word.

Therefore, 1n the embodiments of the present disclosure,
the substitute words of wrong words are looked up through
a preset pinyin-to-word mapping table and a preset training
corpus, the word having the greatest similarity with the
current language environment 1s taken as a substitute word
for substitution, thereby improving the accuracy of speech
recognition result, and improving the accuracy of the sub-
stitute words.

In specific embodiments, 1n the above speech recognition
method according to an embodiment of the present disclo-
sure, the performing word segmentation treatment on the
sentence text to obtain at least one word includes: perform-
ing word segmentation treatment on the sentence text and
removing stop words to obtain at least one word. Specifi-
cally, when the sentence text 1s subjected to word segmen-
tation treatment, the stop words which have no ambiguity
are filtered out, thereby saving the time for speech recog-
nition.

The steps of the speech recognition method according to
an embodiment of the present disclosure will be described 1n
detail below through specific embodiments, please refer to
FIG. 4, and the speech recognition method includes the
following steps.

S201: recognizing a sentence text corresponding to an
iput speech according to the speech, performing word
segmentation treatment on the sentence text, removing stop
words to obtain L. words, where L 1s a positive integer.

S5202: determining the first N similar words having the
greatest similarity with the 1th word in the sentence text
according to a preset training corpus having the same
application scenario as the speech, where 1 1s greater than O
and less than L.

S5203: determining the first average similarity between the
first N similar words and the 1th word.

S204: determining the first greatest similarity of the
similarities between the 1th word and the other L-1 words 1n
the sentence text.

S205: judging whether the first average similarity 1s
smaller than a first threshold, and whether the first greatest
similarity 1s smaller than a second threshold, 11 so, then
executing step S206, otherwise, executing step S202, and
changing 1 to 1+1.

S206: determiming that the 1th word 1s a wrong word,
converting the 1th word to pinyin, and determiming M words
corresponding to the pinyin of the 1th word according to a
preset pinyin-to-word mapping table having the same appli-
cation scenario as the speech;

S207: determining the first P similar words with the
greatest similanity corresponding to each word 1n the M
words corresponding to the pinyin of the ith word according
to a preset training corpus having the same application
scenar1o as the speech, and determining the second average
similarity of the first P similar words of each word 1n the M
words.

S208: calculating 1n sequence the similarities between
cach word 1n the M words and the other L-1 words 1n the
sentence text, and determining the second greatest similarity
between each word 1n the M words and the other words.

S5209: determining in sequence the average value of the
second average similarity and the second greatest similarity




US 10,714,089 B2

9

corresponding to each word in the M words, and taking the
word corresponding to the maximum value i the M average
values as a substitute word of the ith word.

S2010: substituting the 1th word with the substitute word.

The L. words 1n a sentence text are recognized 1n sequence
and the wrong words are substituted according to steps S202
to S2010.

In conclusion, 1 the speech recognition method 1n the
embodiment of the present disclosure, wrong words are
detected mainly by using simple word vector models 1n a
training corpus, judging the similarities of similar words in
the preset traiming corpus with the selected word, and
judging the similarities between the selected word in the
sentence text and the other words; and the word with the
greatest possibility 1s found out through the feature proper-
ties of corresponding similar words in pronunciation in the
preset pinyin-to-word mapping table, the method 1s simpler
and easy to realize, and the efliciency is higher.

Based on the same inventive idea, please refer to FIG. 5,
the embodiment of the present disclosure further provides a
speech recognition device, the device including the follow-
ing units.

A preliminary recognition unit 51 1s configured to recog-
nize a sentence text corresponding to an input speech
according to the speech.

A wrong word recognition umt 52 1s configured to rec-
ognize wrong words 1n the sentence text.

A substitute word determining unit 53 1s configured to
determine substitute words corresponding to the wrong
words.

A substituting unit 54 1s configured to substitute the
wrong words with the substitute words.

In specific embodiments, 1n the above speech recognition
device according to an embodiment of the present disclo-
sure, the wrong word recogmition unit 32 is specifically
configured to: perform word segmentation treatment on the
sentence text to obtain at least one word; determine first N
similar words having the greatest similarity with the selected
word 1n the sentence text according to a preset training
corpus having the same application scenario as the speech,
where N 1s a positive mteger; determine the first average
similarity between the first N similar words and the selected
word; calculate 1n sequence the similarities between the
selected word and the other words 1n the sentence text, and
determine the first greatest similarity between the selected
word and the other words; and when the first average
similarity 1s smaller than a first threshold, and the first
greatest similarity 1s smaller than a second threshold, then
determine that the selected word 1s a wrong word.

In specific embodiments, 1n the above speech recognition
device according to an embodiment of the present disclo-
sure, the substitute word determining unit 53 1s specifically
configured to: convert the wrong word to pinyin, and deter-
mine M words corresponding to the pinyin according to a
preset pinyin-to-word mapping table having the same appli-
cation scenario as the speech, where M 1s a positive integer;
determine respectively first P similar words with the greatest
similarity corresponding to each word in the M words
corresponding to the pinyin according to the preset training
corpus having the same application scenario as the speech,
where P 1s a positive integer; determine in sequence the
second average similarity between each word in the M
words and the first P similar words with the greatest simi-
larity corresponding to the word; calculate 1n sequence the
similarities between each word 1n the M words and the other
words 1n the sentence text, and determine the second greatest
similarity between each word in the M words and the other
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words; and determine 1n sequence the average value of the
second average similarity and the second greatest similarity
corresponding to each word in the M words, and use the
word corresponding to the maximum value i the M average
values as a substitute word of the wrong word.

In specific embodiments, 1n the above speech recognition
device according to an embodiment of the present disclo-
sure, each word 1n a preset training corpus corresponds to
one word vector model, and the similarity between two
words 1s determined according to the word vector model
corresponding to each word.

In specific embodiments, 1n the above speech recognition
device according to an embodiment of the present disclo-
sure, the preset pinyin-to-word mapping table 1s a mapping,
relationship table of pinyin and words which 1s established
by converting words 1nto pinyin according to the words 1n
the preset corpus and mn which the words with the same
pinyin are divided into a group.

In specific embodiments, 1n the above speech recognition
device according to an embodiment of the present disclo-
sure, the preset pinyin-to-word mapping table 1s stored 1n
advance according to the mode of locating a zone bit code.

In specific embodiments, 1n the above speech recognition
device according to an embodiment of the present disclo-
sure, the wrong word recognition unit 52 performs word
segmentation treatment on the sentence text to obtain at least
one word and 1s specifically configured to: perform word
segmentation treatment on the sentence text and remove stop
words to obtain at least one word.

Some embodiments of the present disclosure further pro-
vide a speech recognition device including: a processor; and
a memory storing at least one instruction, where the pro-
cessor 15 configured to execute the at least one mstruction to
perform the method as illustrated in FIGS. 1-4, and the
content of the method can refer to FIGS. 1-4 and the related
descriptions.

In conclusion, 1n the speech recognition method accord-
ing to embodiments of the present disclosure, firstly a
sentence text corresponding to an input speech 1s recognized
according to the speech; then wrong words 1n the sentence
text are recognized; substitute words corresponding to the
wrong words are determined; and the wrong words are
substituted with the substitute words. Therefore, in the
speech recognition method according to an embodiments of
the present disclosure, after the sentence text corresponding
to an mput speech 1s determined, the words 1n the sentence
text are recognized to determine the wrong words not
conforming to the application scenario 1n the sentence text,
then the substitute words corresponding to the wrong words
are Turther determined and the wrong words are substituted,
therefore, the accuracy of speech recognition 1s improved.

Evidently, those skilled in the art can make wvarious
modifications and variations to the present utility model
without departing from the spirit and scope of the present
utility model. Accordingly the present utility model 1s also
intended to encompass these modifications and vanations
thereto so long as the modifications and variations come 1nto
the scope of the claims appended to the present utility model
and their equivalents.

The mvention claimed 1s:

1. A speech recognition method, the method comprising:

recognizing a sentence text corresponding to an input

speech according to the speech;

recognizing wrong words in the sentence text;

determining substitute words corresponding to the wrong

words; and

substituting the wrong words with the substitute words;
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wherein the recognizing wrong words in the sentence text

COMprises:

performing word segmentation treatment on the sen-
tence text to obtain at least one word:

determining first N similar words having a greatest
similarity with a selected word 1n the sentence text
according to a preset training corpus, wherein N is a
positive integer;

determining a first average similarity between the first
N similar words and the selected word:

calculating in sequence similarities between the
selected word and other words 1n the sentence text,
and determining a {irst greatest similarity between
the selected word and the other words; and

determining that the selected word 1s a wrong word,
when the first average similarity 1s smaller than a
first threshold and the first greatest similarity 1s
smaller than a second threshold.

2. The method according to claim 1, wherein the deter-
mimng substitute words corresponding to the wrong words
COmprises:

converting the wrong word to pinyin, and determining M

words corresponding to the pinyin according to a preset
pinyin-to-word mapping table, wherein M 1s a positive
integer;
determining respectively first P similar words with the
greatest similarity corresponding to each word in the M
words corresponding to the pinyin according to the
preset training corpus, wherein P 1s a positive integer;

determining 1n sequence a second average similarity
between each word in the M words and the first P
similar words with the greatest similarity correspond-
ing to the word;

calculating 1n sequence similarities between each word in

the M words and other words 1n the sentence text, and
determining a second greatest similarity between each
word 1n the M words and the other words; and
determining 1n sequence an average value of the second
average similarity and the second greatest similarity
corresponding to each word 1n the M words, and using
a word corresponding to a maximum value m M
average values as a substitute word of the wrong word.

3. The method according to claim 2, wherein

the preset pinyin-to-word mapping table 1s a mapping

relationship table of pinyin and words, which 1s estab-
lished by converting words 1nto pinyin according to the
words 1n the preset corpus, and 1n which the words with
the same pinyin are divided into a group.

4. The method according to claim 3, wherein the preset
pinyin-to-word mapping table 1s stored in advance according,
to a mode of locating a zone bit code.

5. The method according to claim 2, wherein

cach word 1n the preset training corpus corresponds to a

word vector model, and a similarity between two words
1s determined according to the word vector model
corresponding to each word.

6. The method according to claim 2, wherein the preset
pinyin-to-word mapping table 1s stored 1n advance according
to a mode of locating a zone bit code.

7. The method according to claim 1, wherein

cach word 1n the preset training corpus corresponds to a

word vector model, and a similarity between two words
1s determined according to the word vector model
corresponding to each word.

8. The method according to claim 1, wherein the perform-
ing word segmentation treatment on the sentence text to
obtain at least one word comprises:
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performing word segmentation treatment on the sentence
text and removing stop words to obtain at least one
word.

9. A speech recognition device, comprising:

a processor; and

a memory storing at least one instruction, wherein the
processor 1s configured to execute the at least one
instruction to:

recognize a sentence text corresponding to an 1nput
speech according to the speech;

recognize the wrong words in the sentence text;

determine substitute words corresponding to the wrong
words; and

substitute the wrong words with the substitute words;

wherein the processor 1s configured to execute the at least
one instruction to:

perform word segmentation treatment on the sentence

text to obtain at least one word;

determine first N similar words having the greatest

similarity with a selected word 1n the sentence text
according to a preset training corpus, wherein N is a
positive integer;

determine a first average similarity between the first N

similar words and the selected word:

calculate 1n sequence similarities between the selected

word and other words 1n the sentence text, and
determine a first greatest similarity between the
selected word and the other words; and

determine that the selected word 1s a wrong word, when
the first average similarity 1s smaller than a first
threshold and the first greatest similarity 1s smaller
than a second threshold.

10. The device according to claim 9, wherein the proces-
sor 1s configured to execute the at least one 1nstruction to:

convert the wrong word to pinyin, and determine M words

corresponding to the pinyin according to a preset
pinyin-to-word mapping table, wherein M 1s a positive
integer;
determine respectively first P similar words with the
greatest similarity corresponding to each word in the M
words corresponding to the pinyin according to the
preset training corpus, wherein P 1s a positive integer;

determine 1n sequence a second average similarity
between each word 1n the M words and the first P
similar words with the greatest similarity correspond-
ing to the word;

calculate 1n sequence similarities between each word 1n

the M words and other words 1n the sentence text, and
determine a second greatest similarity between each
word 1n the M words and the other words; and
determine 1n sequence an average value of the second
average similarity and the second greatest similarity
corresponding to each word 1n the M words, and use a
word corresponding to a maximum value 1n M average
values as a substitute word of the wrong word.

11. The device according to claim 10, wherein

the preset pinyin-to-word mapping table 1s a mapping

relationship table of pinyin and words, which 1s estab-
lished by converting words 1nto pinyin according to the
words 1n the preset corpus, and in which the words with
the same pinyin are divided into a group.

12. The device according to claim 11, wherein the preset
pinyin-to-word mapping table 1s stored in advance according
to a mode of locating a zone bit code.

13. The device according to claim 10, wherein

cach word 1n the preset training corpus corresponds to a

word vector model, and a similarity between two words
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1s determined according to the word vector model
corresponding to each word.

14. The device according to claim 10, wherein the preset
pinyin-to-word mapping table 1s stored 1n advance according,
to a mode of locating a zone bit code.

15. The device according to claim 9, wherein

cach word 1n the preset training corpus corresponds to a

word vector model, and a similarity between two words
1s determined according to the word vector model
corresponding to each word.

16. The device according to claim 9, wherein the proces-
sor 1s configured to execute the at least one instruction to:

perform word segmentation treatment on the sentence text

and remove stop words to obtain at least one word.
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